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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
02/06/2008 has been entered. 

Claim Rejections - 35 USC §112 

The rejection of the claims under 35 USC 1 12 first paragraph for both 
enablement and written description is hereby withdrawn in response to the claim 
amendments. 

Claim Rejections - 35 USC § 103 

To more clearly communicate the state of the art, particularly as it applies to the 
instant invention and to address Applicants arguments more clearly, the following 
rejection of the claims under 35 USC 103(a) is made to replace the 103 rejection made 
in previous office actions. The arguments submitted by Applicant will be addressed in 
light of the following rejection. 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 22-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Weigel et al (US Patent 6991921, filed 12/11/2001) in view of Sohn et al (US Patent 
6444805), further in view of Fischer et al (2000 Transgenic Research 9:279-299) and 
further, in light of Xia (US Patent 6395965). 

The claims are drawn to a method of producing hyaluronic acid comprising 
transforming a plant with a DNA encoding hylauronic acid synthase derived from a 
chlorella virus and separating the hyaluronic acid from the plant, wherein the vector 
used in the method further comprises an organ specific or tissue specific promoter and 
a transformed plant, progeny or organ therefrom. 

Weigel et al teach the production of hyaluronic acid using a recombinant 
construct comprising a chlorella virus-derived hyaluronic acid synthase and 
transforming a streptococcal bacterium and isolating the hyaluronic acid from the 
bacterium (see claims and Figure 12 for example). Weigel et al also teach the infection 
and thus transformation of chlorella cells with PBCV-1 comprising the hyaluronic acid 
synthase gene and the isolation of hyaluronic acid with using a binding protein (see 
paragraphs 28-32 of the detailed description of the invention, for example). 

Weigel et al do not teach the transformation of plants using recombinant 
expression vector or the said construct further comprising a tissue or organ specific 
promoter. 

Sohn et al teach the production of HPV vaccine by transforming a plant with a 
recombinant vector expressing the HPV capsid protein, a transgenic plant produced 
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therefrom and the isolation of the vaccine from the plant (see claims and Examples 1-3, 
for example). 

Fischer et al teach the benefit of producing foreign proteins in plants. Fischer et 
al state "Plant expression systems are attractive because they offer significant 
advantages over the classical expression systems based on bacterial, microbial and 
animal cells (Table 1). Firstly, they have a higher eukaryote protein synthesis pathway, 
very similar to animal cells with only minor differences in protein glycosylation", Fischer 
et al also state "Contrastingly, bacteria cannot produce full size antibodies nor perform 
most of the important mammalian post-translational modifications" (see page 281 last 
paragraph). Fischer et al also disclose the cost and contamination benefits of plants 
(see pages 281 and 282, for example). 

Xia teaches the transformation of plants with vectors comprising Chlorella 
promoters and the function therein (see claims). 

The gene and recombinant construct of the instant invention are disclosed by 
Weigel et al. The use of plants to produce high quantities of recombinant protein are 
common in the art and shown and suggest by Fischer et al and typified by Sohn et al. 
The disclosure of Xia shows that Chlorella virus sequences have been transformed into 
plants and the function has not been altered and so a reasonable expectation of 
success in transforming plants with Chlorella virus DNA exists. 

Given the state of the art and the disclosures by Weigel et al, Fischer et al, Sohn 
et al, and Xia, it would have been obvious to one of ordinary skill in the art to transform 
plants as suggested and taught by Fischer et al with the recombinant construct taught 
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by Weigel et al to produce hyaluronic acid in plants. The clear advantage of using 
plants to microbial systems is taught and suggested by Fischer et al and the need for 
isolation of hylarunic acid and the motivation for isolating it is provided by Weigel et al. 
The tissue specific promoters of the instant invention are well known in the art and 
represent design choices that would have been readily appreciated by one of ordinary 
skill in the art. 

Response to Arguments 

Applicant's arguments filed 02/06/2008 have been fully considered but they are 
not persuasive. 

Applicants urge that neither Akasaka nor Mattes et al suggest the use of plants to 
produce hyaluronic acid (pages 2-3 of response). 

This is not persuasive because both Akasaka and Mattes et al disclose 
disadvantages of using microbial systems and in do doing, steer one towards the use of 
plant for producing hyaluronic acid. However, to clarify the advantages of plants that 
one of ordinary skill in the art would have appreciated at the time of filing, Fischer et al 
has been cited. 

Applicants urge that Smeekens et al either alone or in combination does not 
provide a motivation to transform a plant cell to produce a carbohydrate other than 
oligosaccharides (pages 3-4 of response). 

This is not persuasive because Smeekens et al demonstrates the predictability of 
utilizing plants to produce polysaccharides and thus demonstrate a reasonable 
expectation of success. However, to clarify, Smeekens et al has been replaced with 
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Sohn et al to more clearly demonstrate that the transformation of plants with 
recombinant proteins from other organisms for high scale production was well known in 
the art at the time of filing. Furthermore, the citation of Fisher et al provides the 
motivation as well as the expectation of success. Absent evidence to the contrary, 
there is no reason one of ordinary skill in the art would have questioned the successful 
expression of recombinant hyaluronic acid synthase in plants. 

Applicants urge that a reasonable expectation of success was not present 
because of the limited supply of sugar precursors in plants and that therefore the instant 
invention is a surprising result. 

This is not persuasive because the cited art does not in any way indicate that 
hyaluronic acid would not be produced in plant cells, nor does the instant invention 
require that the plants producing the hyaluronic acid be otherwise perfectly healthy. On 
the contrary, once the hyalurnic acid is produced the effects upon plant growth are of no 
concern. The suggestion that GIcA and GlcAc "may" be depleted and no longer 
available for cell wall synthesis is insufficient evidence that success of the instant 
invention would not have been expected by one of ordinary skill in the art. 

No claims are free of the prior art. 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRENT PAGE whose telephone number is (571)272- 
5914. The examiner can normally be reached on Monday-Friday 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg can be reached on (571 )-272-0975. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Brent T Page 

/Anne Marie Grunberg/ 

Supervisory Patent Examiner, Art Unit 1638 



